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Ti^f : T ^ ^^T^-T ^ IP g?TA-rF:« FA-r^>>rr ATs^ -T^ ^T1F- Tvr.v^ ^^^ OT^ 

Ejc/^ m i noir 

««5>«oi4xU3- ^ tl«s c=«^ or a^to-*lxxoroi»c=««c« OR«fe™T«=e« 12 1S>. Tlai« 

boo^use th« axicralX«*r tfao COr>. tJtle lcs« sexxsitd.^ it ±9 to OEtefe~rxoo 

8e8>. M«<^^ay^ et al,. tJhk«.tla««lv««. me*xiiioTO<i in US S.82T, 180 OPaJdc 
^ C et Cool. 2, ll«xoo Z-4-ie> tlxat, rTM^ .ajt^ w^rr^miULT^^Mw .Awto 



IVTao^x^l^ ot al., would ^^^^ liavo ai*tiic±i>afc«dl that a oojaDtmoxOy 
oXootvonoxs endoQKsoopxc: systexia vlceUi« a taacOt axxd wttite OOr> Xci c=or»t»lxxci.tion 
wxtlx a srotajry ooloar i^ltox- wii^l witK irod. »roe»n axxd fcluo filtor« to ototedn. a 
wlute ll^t eoloir xxr^aero oovdd bo tux^n«d to an ozicoollorxt axxoreac«Txc^ eloctiroimio 
oi^do«oox>ic system, oim^^ly toy plaodzi«r a toajrrio:r £LLtor In ^rront oftfcio IklaGk: aricl 
wlxite OOE> to oXLminate erxciitation Iderlxt, It alxould. oliao too noted tlxat tVio 
tootoxmxque of u«in« tolacOc and wtoate COIZ>« in video-ondoecoi^oe 1^ oldex- ttocizi 
ttoo todmlqno of u£iin«r oolov OOI>« in vidoo-exxdo«ooi>o» CRofcnr^neo 14, x>eLee 
888> and tlxu« wa» not ooon a» a p>roscres«ariv« tociKnologtV ^i-om wtoioto conld too 
03cx>00ted «-ui>oxrlo3r srosults. 

St^ao^ulay ot al*660 nxontlons mottood^ o£- Aux>«xruax>oains tHo uxtosratod 
anto-£Lno^osconco linaere and ttoo iromittanoo IXstot Inxaso. How«vo«r. ttoo:ro li» 
an unilox-fi^tandatolo xroaaon ttoat ttooix- xnattood dooa not work. TKo 
flxaoTOseonoo ondo«oos>io system, LUTE: CLAeixt-Tndnood. Fluoroaoexi.ca 
Endoacoi>y> manv«fac=tvurod toy Xillix tteotonolo^iea Cetoo A«ai«noo of TJS 
3,SQO,eeo and US «.S27,xeO). Canada and Olyxnpn^ Co^., Itolcyo. Jajian, oan 
oxUy provrido a finoraoconoo im.aso CRo£oreno« » -*-T>. In ttoo <»3rataxa. ttko 

auto-fLuc»ro»c»uce i« divided into s^ir^n and rod diaoucxolo, inatoad of toUin^ 
xntoBsratod CR»£aronoo 4, pagfo 23S>. 

It can iroaaonatoly toe aaananod -ttoat XiTLLac Tfeotonolo^oo to^d triod to 
into«earato anto-fluoaroeictenoo to one ctoannol as doaontood in Twfao^xday ot 
td'oeo, toxit failad, Ttoo a^aaon for- ttola failuT-o waa x>^toatoly ttoo uoo of oolor 

"Fox- 03cam.^lo» in ttoo fexrtto amtoodlnxont of iVIaoA-uilay ot al*360 Cool. 
Xlnoo S3 to ool. XO, lino 10>, a ooloir OCJD is plaood at ttoo tip of an ondoacoK>o 
witto. a tomririoTr filtoi- to o^olxido tUe blna oxnLtation li«l»t and pex-xnit :F»aaaaeo of 
SProen and Xoxt^^-r wavolonstlis- Sinoo tfcio ima^o «on.tain.« raoana ia a ooloxr 
GGX>, tto.o anto-£Lnoiroaoonco. com r» oood mainly of err-oon li^tot tont aleo rod li»tot 
0?i&, X a.- d, IS^Iao/^ulay o t al* GGG> , will l>o ooniBOd toy tootto 
otoannola. 

ray invention wto^oxro a toladc and wtoito CCI> la uaod, ttoc* flxxoaro 
nasalnfir fclurousrto ttoo toa^nrlozr fiXter ia, ai» tcrtal, saxiaod and convartod. to 
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At ejecting z^ect^Bg^tBnd is not ^mtBble ifer rehab^ a„ptuiing fy^^ 
^^'^ Therefore it can be .een that «u>body. induding 

MacAulay et al.. would ever have anticipated that a commonly used 
alectroxnc endoscopic system using a Wack and white CCD in combination 
wit^ a rotary cobr filter wheel with red. green and Uue ffltere to obtain a 
wlnte hght color image could be turned to an excellent fluorescence electronic 
endoscopic system, simply by placing a barrier filter in front of the black and 
white CCD to eliminate excitation light. It should alao be noted that the 
technique of using black and white CCDs in video-endo«opea ia older than 
the technique of using color CCDs in video-endoscopes (Reference 14 page 
888) and thus was not seen as a progressive technology from which could be 
expected superior results. 

MacAulay et aTeSO mentions methods of superimposmg the integrated 
auto-fluoresoence image and the remittance light image. However, there is 
an understandable reason that their method does not work. The 
fluorescence endoscopic system, LIFE (U^flnduced Fluorescence 
Endoscopy) manufactured by Xillix Tbchnologies (the Assignee of US 
6.590.660 and US 5.827,190). Canada and Olympus Corp., Tbkyo, Japan, can 
only provide a fluorescence image (References 4-7). In the LIFE system, the 
auto-fluorescence is divided into green and red channels, instead of b^ing 
integrated (Reference 4, p^e 235). 

It can reasonably be assumed that Xillix Tfechnologies had tried to 
integrate auto-fluorescence to one channel aa described in MacAulay et 
al'660, but failed. ! The reason for this feilure was probably the use of ook» 
CCDs. For example, in the forth embodiment of MacAulay et al'660 (coL 9, 
lines 53 to col. 10, line 10). a color CCD is placed at the tip of an endoscope 
with a barrier filter to exclude the blue excitation light and permit passage of 
green and longer wavelengths. Since the image sensing means i6 a color 
CCD. th£ auto-fluorescence, composed mainly of green light but also red li^t 
(Pig. la-d. MacAulay et al'660). will be sensed by both green and red 
channels. 

In my invention where a black and white CCD is used, the fluoreBcence 

passing thxOXlgh the barrier filter is, aa total, sensed, aixd. corLv^xtea. to axt. 
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«^o^^^ ^.A^^jc.^^ « oolor CCZ> witfa. « l^^^^r filter: «r^^t:t«x««, 

a" --'^^-^^^-^ ft-o^ocor^oo ^^^^ ^^^^ ta^« 

cJwixiel. ^ TOSTaXt. tl:.^ ixrxa«o ol>tai^e<a 1^ «:.mpo«ocl of tiuro« colore. 

coiatr^si;. if ^ color CCI> i« u«oti witli ^ l>«^«:r filter, 1^ 
rom»tt;ci^^ liBTh*: 0*.xi^cxfc fc*o xa^a. s»^oo t;>>^ filter oHmLnciteo all fclx^O 

Ui&txt. Tt»c» eTTooix romlttaxxc« llsarl^t: c^rx^ol^ be Txe^d oitla^r. t^zHo^v^wo it will l>« 
»on»«.a by tb^ arr«ox^ ob«™el a« tOxo «xaJorit^ of aiJit:o-«l**oroac«nc« . 

Al^o. xt wllX impoa^ibl^ to diB^ix^cr^ati t>ie fluoroeoenoa i^aire ^ora t*»o 

t>a«kgjrovm<± imaso. mmareforo. uaixx^ a color CCr> wit>x tlio bsLrricnr mtor oarx 
prorvi.ae im^icoo mado vii=> of oxily trwo oolora. 

IVCaciAvjaa^^ al'GGO »^«nt;ion tbo of l^uroe ciXfCeroxxt ebsumols Ccoi,», 

lines 2X-30> in. an adaxtional mocLLGcntioxx of tJtko a^para-bixa of tOtxeir tO^ira. 
einboaiinei-it.- TTliouiirtk it IxAia never pro^^ezx suoce^^dBtml. this ax>S>»Atv«e c:blxx 
only fVixxcrtion wben iif^ng two camort*s attAclxea at tbo ena of n fi.l>ersoox>e. 
to^etlxer witb &. eet of aXclurolc mirrors ond filters. TVtio tedmxiic^ue ebonia t>o 
consiaeroa as aLGB&rent £rom my in^v^ntxion, wbioFn functions witb a blade ana 
wbito OOI> olacea at tl&o tiK» of an olecrtronlo on^anscope wittt <a. barrier filter. 



As aescriboa in aetail in tbe afBaavit, o^camininar tbe owrlution of varioxis 
systexns in txKe fieia of fLuocresoenoo enaoecooy^ it is oviaont tbat rr»y in vexation 
KJroviaoB roenaXts. wbicb b^a not, ema inaeoa conld not. bave boen anticslpntoa 
by t:b€3 enaoecofvio rosGarplm communitar. Tbe. teolxniquei» u>»oa in 00 wxbin atioxi 
witli my invention, i.e. as aeaoribea in dainas 3B'40. ar'e tbereforo not obvious 
bnt ratber rei> ro e»^nt simple bnt f>ro£o^.u3.a . lnnovni=ione in tbo fieia of 
enaoscsoi^y- 



In view of tlM above, daima 30-40 in tbie» application. toRotbior witb 
daim 34w wbictb is now allowoa. are boliovoa to be in i:auneaiate oonaition of 
allowance. A^^cocrainfirly. tbo escaxxxiner is respecstfully ro<mestea to paee tbi^ 
application to issue. 



Xf, fer any reason, tbo escamXnor fi.naB tbe application otCbar tban in 
conaition £bar allowance, tbe applinant reqneste tbat tbe ecic»minier oontcust lV«r. 
I»anl Saaier, a firiena wbo ia acting as tbo interpreter ana translator for tb^ 
Applicant, at bie contact nvunber <0Xl-8X-2e-30 3.-3baa> ocr by e-xnall at 
T;ifWMlftnai«=^r<lffM^w^BHli>>f B rrf*«Tfr ot^ to aiacviss axiy steps xxeooeeary to place tbo 
sLpplication in conaition J5 o r aUowanco. 



If tbe re are any £e 
in:fomk. tbe applicant 



BS req-uirea in relation to tbis csonununication. 
fct tbo f a^c/pbo ne ntunber OXX-Sl-2©-8SX-3V2X. 



ItospaotAxUy ttubxnxttea. 

a«^te^Vwi>,> -tt*, SSOf*T :Bvr ^e/iefcre<^<>Hr^ /S»^c^-*^'='^42^^C^.-^ ^ 

Elcapot JBb <-m a otbe t 
2-32-22 Kxuava^a, 'Tlanlc.nba 
Ibaralci, 30S*082X 
Japan 

8X-2a-S©X-8T3£X 
Applicant 

CEItTHTIOA-XION OF- TVIATLTTSJG 

I ^^^afeby certi^ tJ^^t tbis corresponaence, teficotber witb an affiaavit^ 
are bein^ aepoaitea wltb EJVI3 naail in an envelope aaaroseea to H^xaminor 
^MCidxael Jtoz anftlri , Art Unit 3 XJlsrXTJEX> STATEIS JRATEIST'T AKTO 

'rHAX>E:MAItIS: OtE^irtOEl. **<3. OBo^c X4BO, Alexanaria. "VA. 5223 IS- 1-400. on 
Septoxnber 13, 200*7. 



!t^ame of applicant^ 

r>ate of Sifif.: September X3, 200*7 



IHSlcapot Sbunacbet 



3i8nat uro : "S-^^^:^ tirj^ J^/Zo<^^: x^^.^^iyi!^ 
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